(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 10107235 A 

(43) Date of publication of application: 24 . 04 . 98 



(51) mtci H01L 27/118 




(21) Application number: 08255803 


(71) Applicant: 


HITACHI LTD 


(22) Date of filing: 27 . 09 . 96 


(72) Inventor: 


YAGYU MASAYOSHI 




YAMASHITA HIROKI 



(54) METHOD FOR CONSTITUTING GATE ARRAY LSI 
AND CIRCUIT DEVICE USING THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To stabilize the operation of 
circuit devices by providing construction of a gate 
array LSI with low parasitic self inductance from 
circuits and a power terminal to a bypass capacitor, 
where the bypass capacitor is packaged without 
increasing the chip size. 

SOLUTION: Among devices prepared for constructing 
logic circuits on the gate array LSI, devices not used 
for ordinary logic circuits (207 and 208) are used to 
form bypass capacitors 300. This provides the bypass 
capacitors very near the circuits and the power terminal 
without increasing the LSI area and reducing the 
packaging density of the circuit devices, thus 
stabilizes the operations of the circuits. 
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•^^fiK-t-S^t iSr^i-r^y- h7i/-LSI©i 

/HMOS h7>-^^-CfcStf*^llSttW</— h7 
U—LS I ©flfrfofflEfco 

[§S*3®3] ±m^4y<^^> J r^(0-r<t£< bh~ 

;Hmos h7 v-^^-efc5ff*:«iia«oy— hr 

/HMOS h7 v^^Tfcsfi^ilE«<oy— 
U— LS I©«J*#8s„ 

L S I ©«/*;*&„ 

[fit*«7] JifE/<1'^='V7 ? >-7-<D-t-<^< fct- 

l s i <omi&jj&o 

[ft*g8] ±M'<-4'<*=*l<'7 : i/-y-<D-i-< t£< b t- 
p n§!'M#-7 h^v^^fcfSp n p^/W#- 

5 h7^v ? ^.^*fcttefeicD^-f^©-r< b i> i 

<@*><b£5fit:sJ4«llEtt©'/- hTU—LS I ©13?/£* 
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« 8 is«©y- h t U' — lsi (Dmf&3>m a 

ifUft Sr^-T 5 £ *bT v * 5 ft 8 Eft© 

y- i- r l s i ©fii^fe 
m&mi i] »*ji«^iiwt«i o©v*-r*u&v*-< 

fc< bhl ffi<K> JjUxX-ffilfcZtltiy— bTU—LS I £ 
10 [000 1] 

[38w©jsh-5£WB>i?] ^EttwaHawei-aiiij* 

/f/^ayfyf^ILfcy-fTWLS I ©«J& 
^teStf r ti&m V ^fcEMSSIlfc Hi" S. 
[0 0 0 2] 

[0003] M3 iZTF-rm&m-i. *®IhI8& 1 ©IE1BI±5 

f-1 0 3 SrSiS^Lfc^flSS:*UTV^5 0 HffifVD 
D, GNDIi*-TS«l 0 oic^^n, StSlOOrt 

tcisissHfc^/v— ^imaaeiajisi oi, 102 

[0 0 0 4] HI4«, ^^a^V-^SrgSJKi-Sfc 

»©. Xi;:*&©tt*W-e*>*. r.©tt«tt«*.tf. r-f 
40 -Y— i^-r— 7-/p ^-7* yy^K ^ 

^ h— /<■ 1 9 9 0 (IEEE JOURNAL OF 

SOLID-STATE CIRCUITS, VO 
L. 25, NO. 5, OCTOBER 1 9 9 0) ©^ 
1 1 6 6Mt>bfSl 1779 (4#tcF i g. 1 5) (dT 
HB^Sil-CV^S. *BliaiS 1 ±K w-f T !7 hSlifcfy 
7 , ^mM«6i 12,11 ^yy±\^^tz.%k 
mM&mi i 4>^5Si^$^^-cv^2> 0 ^©g]-c»*, 112 

#jE<!!J«3!S V D D(C % 113 /45^ftijffl;aiG N D l^^-T 
50 5„ ^©^JlSWI-Cli, 7^3'7*±»Cf^e>^-C*5 9 7^3'7*rt 
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mmMmcmm^tix^^v^\>^MMos b?> 
1 i<d, h • y-*mk b • kw >no#£ 

v^v-^fflco h 9 9&2M b#^ Ltv^ 

v ^ — ma*?- y ?±\zigmm<o'<<< = 

m by ^^^Srf^Oiitfw i"C\ /M^a^^ 
[0 0 0 5] 

[»W3»«I*LJ: 5 b-tZf&M] ±3*bfcB 3 fcisv^-C 10 

1^^^r3a^!:«|BL*v^i:V^5rajl■3^*>*. #J;ttfroK 
£ £ 5 mm^fi^fFo/c©^ X/W — /fc" — /KOBE 

£ fc & <Dm&&mKm&& £ #> s ma t i*bu jc^s 

[0 0 0 6] B4m /W/^^yfytfiftilUK 

[0 0 0 7) mm$fr&£Tf9}*>mt>*> 

**St»#6^- bTU — L S I ©««*jSSr«*-t-S 
[0 0 0 8] 

b t ttatott-fiaK^EisEiiia <z> * * k « o 

[0 0 0 9] ^^^a^vi^Srflgriti-Sfcaexo*^ 

t3i9B^)^t^brv^5lH]K^-eogE^<DS$^iS< xt>^ 
Sum, -«fctt«+Mmai£K:^*40>-i\ 50 



0-107235 

4 

-f >V9 9 ^*0»»tt#*fc:/>S < ft*. 
[0 0 10] #»WSrfl!V*5i:, V7*>1MhI 

[0011] *fcEI4«)«e*«|<z>J: 5K % /W**=»> 

LS I tcf^Daitf/^Sttftv^ ^<Dtc&, LSKOBS 
*>**bftv\ 
[0 0 12] 

h7^ LS I SrfclfclftK-rsa 5 , ^cofijtcCMO 
sy-hTi/-LS IOH», E*©*j*#ttfcflB¥fc: 

[0 0 13] B 5 tt-jRW & CMO S h 7 L S 
I <Z>*ffi>^ — XO— «Sri£^c«^b*:B|-e«>-Bo ^<£> 

(2 0 6) , S^EIS (VDD S GND) , *3j;tMH§- 
Ei»tE1ti-*rfc^^#*«HHft« (2 0 4. 2 0 5 

\/ — LSI -CH, h y 9 b «JBEE«l©*^#a« 

CKiSftSriS^ {cil^q-r 6 r £ «I/iiI^Ao fc L S 
I fp®^JgHbT^>< 0 g|(ctt*brv^ftv^d^ vdd 

5l^l@co®aSga^ (WitfVDD) SrEV^^SHttbT, 

*o 

[0014] H"C, 2 0 0 (4 p ^-v y*;PlMO SF7 
^v 5 ^^ (£JtT\ pMOSi:B&IB-r5) coy-h®®tc 
fti^^ — >"Cfc4 0 2O2lipMOS0y^, KU 

0 3linfty^/HMOSh7y^^ (JWTs nM 

oskmw.-tz>) <otf—bmm, 2oi«nMosoy 

KW>MKft5na*|#M^5. pM 

OS litnMOS llS^^ft* by 2 0 6 

#LS I rtfcai'JW^MA/"CV^5 0 pMOSoy-^, 
KW >0±SrjEftJ«aa<OEJI6VDDdSiioTV^S 0 V 
DDC0«JBE(4 5 V^fc(4 3. 3 V(C|S^^ 

iBaffl3HOE*lGND*SiioTV^S 0 GNDttOVlC»)£ 

[0 0 15] *i*W2 0 4tt*SBSrX*r«tc**«-l5-E 
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u-l s i ^r*ia*©«Hs^n^aa^aa»bT3fa 

tr-r-CBBlttLS I±©ffi«tO»^ciH:IB«L<ei\ » 
*ttX*Gk Y^lft**bWlcfiaw*»?-Srf^O, SB 

[0 0 16] B6tt, 0 5-C^bfcCMOSy— h7 u 
— LS I i^ffifcB&H-CifeSo iBf 200t 2 0 2^ 
&45pMOSi, jg ; P201t 2 0 3d^4SnMO 
SfM^itS h9^^*»2 0 6*s«B(|jEb<a6A/ 
-C*5*9, ^r^SrWEIftVDDfcGNDdSjfeoTV^o 

[0017] 17 (a) ttpMOS©WffiBl?fcS 0 2 
OOfty-Mfi, 2 0 2By^SfcttKWytffi 
"CfcP. 051-t^b-CfcofcO-C, 05£l^b#^£r 
MTfe5c 2 3 0ttnS!^g|«cffi«, 231lih7V 20 

i^in <da«i*"t?s>*o m 2 «:* 2 a g <D&mm 
m~?&>z>o «Biaift^iaKnfcii**«-»Ei»ttMi, m 

2*co^JRiBJl6d5fUfflSttSo 0 5f-;fc5l^T, VDD N 
GNDSrMtSIBKaiMll^, frHfcll^*** 
bfcx^rrRj<D«-g-iBJ»2 o 4{:tMi@^ ^ffifo 
^S:^bfcY^rR]<om-^@E«|2 0 5\a*M2m& J tti j e 

tiyflefottSo 2 3 2(iMise^^y- hs®, y~ 

^Tfc£ 0 2 3 3ttMlili:M2JifcSr^H|-t-4fc«)<0 30 

araiftWKTfcs. coNTtt P ffl¥»#««2 o 2t 

Ml t^m^W(C^-r^fc^(C2 3 2(C^^^/v^t/ 
^<D^iC3teJK$ttfc^Jl^fc6 0 Mli 2 0 2dSXYJffi 
ii-eMotV^Tt, *r.(CCONT*S3fe{t*btfM# 
(4afSWz»iIfr#fcfcl\ 0 7 (a) Mi4;^ bTl^l^ 
a 5 , hiffi2 0 0 tMl t Sr^t^fctoCfcCO 
NTiSttbH5 e THJ42 3 3 fclBttfc^i*©;*:^ 
Ja*tLfcAJR"C*>!), Ml kM2 i:S:«faW(cg|iiS* 
£fc#>(Cl£ffl1-£o Ml. M2^Wl^t», X 
Yli±t$g bfcSBrfc T H as&tffttf 8BI bfcl \> 40 
[0 0 18107 (b) linMOS^®i-Cfo5 0 2 
0 1 t4V — KW^«SS:^4fe«)OnI*# 
#ffi«-Cfo5o 2 0 3li^htffi-efc5o 2 3 4(4 p 
S?^#:«*"t?«>6 0 -£<Dft!l<Z>t>CDi40 7 (a) km 

[0 0 19] B8lt HS^bfcTJfi'^ — >^SB 
$L CONT, THSriiiJPU 2o<OCMOS^f^- 
^0K2O 7, 2 0 8 S:?gfifcbfciR«8Sr*riat?S>So 
0{;::ioV^T, /^yEPf40 7 (a) (b) "ClftWbfcCO 



fl*!* 5 ? 10-107235 

6 

HOffi:«S:*bTV^So ^>'<—*[§]|»2 0 7«C:}81^ 

2 0 9 teA^ffl^/BcDM 1 iBtft. 2 11 tta^i»-7- 
m<DMim$i'ehZ>o pMOS*5j;T^nMOSC0y — * 
liliWmCONTTVDD^^UfGNDCo*^ 

T, Ml Sr^bT«jRSttTVN-5o Wh7^#©K 
W >®fiil^±t>CONT, Ml SrrfrbT»IK$tbT*5 

9\b}$&2 0 8(C*5V^T, 2 16|j:CONT, Ml 
•CMJ^cU^W^fo^o A^fflim4M 1 gB#£ 2 1 
4t, THSr^bT j etL^o/jrdSofcM2iBiB2 1 5-e 

icfc4iai»iin*SMi-4fc«>©Mi«*iaiR2 20^ 

bT$>£ 0 ffecDMlgB$ft2 2 1 , M2Sa«|2 2 2. 3o J; 
tfttifeSroftCTHt 2 2 0 il5a, 0^S55ffl^<D[p] 

[0 0 2 0] 0 9 te. H8^Ucy- h7l/-L S I 
ir*«*iaKH-CfcS 0 A/J*^2 0 9 fca«jifiHP2 1 

1 f<*-*mK 2 0 7 AJ3m=F2 1 5 £ 
ttWrtH=-2 1 6 iSrtt5-f^-#0»2 0 8 
/SSix-cv^ ft&co y^x^»2 o 6tt*teflitf>* 

2 2 0. 2 2 1 t^LTfeSo 

[0021] 08, 09 tf>W*^-r<fc 5 fc, — JKttl^y 
-hT^LS If;i*$V^Ti4, »aisIKSr^-r-5fc«> 
(-IBS bfc h 9 >^ * SBJ^O^Srffiffli-S 

[0 0 2 2] HTs *^^»J^HK 02, 01 

o^e>0i szm^^xmw-tZo 

[0023] 010 (a) i4, lWpMOS, nMO 
S =2 ^f^lTSrflsS K7?f 

W**bfcEI"C*>*o 0^ 3&±dS9 0^^^^^ 
I4»M'** =* ^^iMHlia&Sr^SfcftfciliP bfcM 1 SB 

^^^^{CiiAPLfcM2B3^-efo^ 0 pMOSCOy — ^ 
8ti. KW^affif4*(CGND^»JKS*t»o PMO 
S©^- ht«ttVDDC»«Sft5 fl nMOS^V- 
K W^affif4VDD(Cg5jRS*uS 0 nMOS 
O^- b««r4GNDlCtt«as*t6o 
[0024] 010 (b) (4, 010 (a) "T?^bfcW 

-f79h^?«Wi-cfo5o pMosoy-b-y 

— *M^ft, h • KK^RM (CP 1, CP 
2) . y— *wm. KW^tiiVDDfcoRcii: 

3^WT*£;ft,fc«£^;^-K (DPI, DP 2) 
©SSiSM^/^^yf yfi: ttl^t^ 0 Iff] 
il:nMOS^-F • y — *B8Sfi. y-h • Kwr 

yKSi (cni, cn2) , y—^mms kw>« 

ffiiGNDM<D i ar£^>f K (DN1, DN2) OS 



(5) 

7 

[0 0 2 5J H2tt*»MSrfflV^y— hTU-LS I 

Sr^i-Si-e$>5o Bi8-etti&3aiHii»ft«fig-rsfcK>^tt 

2 (c^ Lfc*»0>'M s<x = yf VIUHK 3 0 0 "Ctt, 
7!> WioTV^o W7|?h*i£ 

2 2 0, 2 2 1) ^[HlSS^ia^ (209,211,21 10 

4, 2 15, 2 16) t^^MiV^i-CSSCe 

[00 2 6] Hl|j:i2T?*L*:W7!? hfc«Hffifcl§I 
6§l§l-t?fc^ 0 H9t?WaiHKSr«J«-rsfc«>KW:«btb 
i**ttffi<04*"CS>ofc b? >i?x?M2 0 6^H1 0 

(b) "C^Lfc'W VxVlMiIgS3 0 0Ka5fc>o 

[0 0 2 7] HI. B2ti*t>91bi>*t££ *li§W£r 

*<Ofc»»C^tU,SL S I <0ffifSlfl*Jfel\, *fc, 20 

X%Z><DX, **-f v^^>-^(Oll3»SrSrtlc< <* 

[0 0 2 8] HI, H2^tt, H9(C*5V^T*ffi 
ffl-Cfcofc b7l/-J*?ft 2 0 6cO^T^/^-f /^^y 

7*^ihhh»3 o ot;Lfi£&;ifc^fi£^LTi^5;6>, 

co*K(iti ft ibit V \, 30 
[00 2 9] Bill te/<4;<x a ^-7*^lMai»S:«j*"r 

5, Hll (a) UpMOSO^M^ayfVt 
Wa^OW7!>b^6o EI 11 (b) tenMO 
S a t i:t 6S^«) W 7 !? 
fc£o a y tlSKtt p MO S i n MO S O 

[0 0 3 0] Ell 2tt^>f^^ = ^f f >'1>"iaiBSr«jai-i- 

5 0 Ell 2 (a) CW7n©-«, Ell 2 (b) 40 
tc-^co K7!> hdS*b-CV^SElKiaSr*i-o El 1 2 
(a) (b) ttHttA*Sr«ft3ffipi> W</WcH£UfcC 

• ^ra^ftc p i , h • y-*ng^sc p 

2, ^F-SWiCP3, KWy«SWOf 
4^t-KDPl s nMOScoy— h- Kwr^M* 
SCN1, K W ^ • SSM©*4^ t- KDN 1 * 

v d d mm t g n d mas t kbsr $ tix^ = 

[00 3 1] Ell Stt^M^^^^^IMlIBSrffifiE-r 50 
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5„ Ell 3t>Hl 2i:l^ilcCMOS>f^- ^EIK"? 

»ffl/N>r u^wcHSi"*tiai 3 (b) tc^-rt^ 

Offi^-eiinMOScO^— h • V^WiCNh ^ 
— h • Ififfl^fC N 3 3&s»M a?* =2 v1f<0*fB«: 

[0 0 3 2] El 13 (a) -Ctt, >f^— ^Iell»<DtH^ 
ffiH=-fc:IBiR (L I NE) as88R£;h/T:v^-5 0 Ell 3 

(b) ^-fffl5, B»fc«Hi:<0|RI^H:BtlWS* (C 
LP, CLN) ^tit/W^^yfy 

y-b urftjffl-et^o Gift (LINE) *ftv^S4fiBi» 
(CLP, CLN) 9* ^W^^t 

[0 0 3 3] 4>-'<— ^EIBSfcJtt?*<, NORIh]^ 
[0 0 3 4] m^JiK^lcBBilftSrSaSlS-r-B ^tt-f i"<— 

&x$>z> 0 m$t<DmmmK<Dmxmttmb&&m\*x 

[0 0 3 5] Ell 4tt^^=»^>-*Sr««-f--&fc 
#>CD, SS5(Oh9>^^J|gJlft*«fe"C*>5o EI 14 
(a) (iy-^©®, KW>-«tedSjEfflJ«agVDD^ 

mo s -e/W/^ ^ vt^o t^^. 0 ro^iT* 
vra^fi (cpi, cp 2) , b • mmm^m (c 

P3) ^/^/^^^^^f-(c^^ 0 HI 4 (b) fcty 

h««^jEffliaagVDD{C»jRSJtfcnMOS"C^ 
>f/^3yfyt^otV^6 0 rcOS^-et*. nMO 

(CN1, CN 2) , ^-h -S«fH^fi (C N 3 ) # 

[0 0 3 6] El 1 4 co^M^^ = ^f^lMilg&Mu EI 1 
0, Ell l\^Vtcs<^/<x^>J*>Vm$&K&\^X v 
MOS, nMOS^iim^y-X' KW^Sffiiry 

[0037] HI, H 2 (-^ LfcHJSfll-Ctt'M ^ 
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v^fca^ Ell 1^?>@1 4ic^bfcjSU^M^^^^-7 f 
^iHIIK&ffioTfc^SfrftlN, tf:-o©LS I ^tc 

toftvx, 

[0 0 3 8] HI Stt^W^a^^SrWfiB-t-Sfc 

»<z\ se^h^^^i^-efc^ hi 5 

(a) Bn p ng/W#-7 h?^^ tftot/W 
fiC b c 1 - ^5 5>^IH*4C b e 1 

«iigfwi-A9, mag^s^srffj^^o hi 4 (t>) nm 

p n p S/M 7 b 7 y i^^ ^ §r?Uffl L T^M 
h7>i?x?~?te^ u??ffiJF-k^$ y#%i*&'&Wm 

e 2 k^<—X • ^H^K^iC b c 2 j&SaW^;* 

[0 0 3 9] 

dSH^So 

[Hffi<£>fS5¥fttftW] 

[H i ] **n©$ifl^fc«^[ai&n 0 * 



* [H2] *3BW<0S£ffi«4>L S I U4 T $ h'<? — 

[@3] /^^x^^^y-vn^m&TF-tmi&fe 

£r^i"Ho 

[H5] -M4CMOS^h71/^LS ICOHI^ 

«HHBJI6^^ — SB^Sr*i-Ho 
[H6] 05T/Tlfc W7!> — ^i:«PflBftia» 
10 Ho 

[H7] pf t^SMOS h7^^tnf 
^/VSMO S h7 ^ co»f®Ho 
[18] HS^LfcLS I {z.2m<0'0'<—* b 2U 

[H9] B8t?*Lfc K7|? — >i:^flBftlHlS& 
Ho 

[HI 0] '<4/<x = >'ri''1)-&m!&'tZ>1zib<D s hy 

imi 1] '<*'<x=*> J 7 t ^y-&m&-fZti#>(0* 

[HI 2] /W^^ = >"^^S:»riE-f SfcK>0, 

[HI 3] ^>f^=i^^Sr^"f Sfc*<D, 

[Hi 4] ^^^^v^^SrJgjsE-^Sfcfto. h9 

[HI 5] s<4 '<x = >y t >1f&J&tirt'Z>tci&<0. h7 
* Ofg 6 ©«i»*«feS:*t-ia»«l«H 0 
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